PML bodies control the nuclear dynamics and function of the CHFR mitotic checkpoint protein.
Nuclear foci containing the promyelocytic leukemia protein (PML bodies), which occur in most cells, play a role in tumor suppression. Here, we demonstrate that CHFR, a mitotic checkpoint protein frequently inactivated in human cancers, is a dynamic component of PML bodies. Intermolecular fluorescence resonance energy transfer analysis identified a distinct fraction of CHFR that interacts with PML in living cells. This interaction modulates the nuclear distribution and mobility of CHFR. A trans-dominant mutant of CHFR that inhibits checkpoint function also prevents colocalization and interaction with PML. Conversely, the distribution and mobility of CHFR are perturbed in PML(-/-) cells, accompanied by aberrations in mitotic entry and the response to spindle depolymerization. Thus, PML bodies control the distribution, dynamics and function of CHFR. Our findings implicate the interaction between these tumor suppressors in a checkpoint response to microtubule poisons, an important class of anticancer drugs.